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Description 

[0001] The major source of starchy carbohydrate 
foods on a global basis is derived from grains (Gramine- 
ae). While there are other important starchy carbohy- 
drate sources, such as potatoes, cassava, sweet pota- 
toes etc., grains are pre-eminent in providing starchy 
carbohydrate energy for the world's population. One 
reason for this is that grains are harvested in a naturally 
dry state and hence are relatively non-perishable. By 
contrast potatoes, cassava and sweet potatoes, for ex- 
ample, are harvested at an elevated moisture content 
and because of this they have a shorter storage life in 
their harvested state. 

[0002] Of the major food grains, wheat is produced in 
the largest tonnage. Rice and corn are produced in very 
large quantities, with barley, rye, sorghum, oats, millets 
etc being produced in substantial but lesser amounts. 
Of those grains which are used directly for food for hu- 
man consumption (as distinct from grains which are 
used for animal feeds) rice is the only major grain which 
is cooked (mostly as white rice and to some extent as 
brown rice) by the ultimate consumer predominantly in 
a whole-grain form. No doubt the reason for this is that 
rice may be cooked, for example, by boiling in water in 
a period of time which is conveniently short, for example 
1 5-20 minutes. Other major grains such as wheat corn, 
rye, sorghum, barley, are very slow (and hence incon- 
venient) to cook As a consequence the major usage of 
these grains as food is in the form of flours, flakes or 
meals which are more conveniently consumed in vari- 
ous forms such as bakery products, porridge, pastas, 
etc. 

[0003] There exists however, especially in the Middle 
East, a traditional food based on whole-grain wheat 
whereby the grain is consumed as a whole or cracked 
grain in the form of Bulgur (or Burghul). Bulgur is really 
a parboiled wheat product (analogous to parboiled rice) . 
However, since whole-grain bulgur is fairly slow cook- 
ing, (45-60 minutes of cooking) the individual grains are 
usually cracked into small pieces so that the consumer 
can cook the bulgur in a more conveniently shorter time. 
Even so cracked bulgur requires cooking for 10-15 min- 
utes then gently steaming for a similar period. 
[0004] The technical and patent literature describes a 
number of methods for producing bulgur, by both tradi- 
tional and by more modem industrial methods. 
[0005] U.S. Patents 2,884,327 and 3,778,521 (Fisher 
et al) describe a process for the continuous production 
of bulgur. 

[0006] U.S. Patent 3,526,511 (Rockland et al) de- 
scribes a quick-cooking whole-grain wheat food pro- 
duced by impregnating the grains with a solution of salt, 
alkaline salts and a chelating salt, the grains then being 
dried. 

[0007] U.S. Patent 2,930,697 (Miller) produces a 
quick cooking wheat grain product by soaking the grains 
to soften them, partially flattening the grain, further hy- 


drating and cooking the grain to cause substantial swell- 
ing and to achieve substantial and uniform gelatin isation 
then drying the swollen grain in rapidly moving air so 
that the grain sets and dries in its enlarged condition. 
5 [0008] U.S. Patent 3,457,084 (Weiss) produces a wa- 
ter-saturated wheat grain which is gelatinised by radio 
frequency energy. 

[0009] U.S. Patent 3,1 90,754 (Matthews) steeps the 
wheat in caustic soda and an ammonium salt, then 
10 elutes the alkaline materials, neutralises it and dries it. 
[0010] U.S. Patent 3,264,113 (Barta et al) uses hot al- 
kali to strip the bran layer from whole grains of wheat, 
typically pre-heated by steam or water, followed by vig- 
orous agitation in cold water to remove the alkalinised 
15 bran layer, neutralisation and drying. The final product 
is light coloured and cooks in 15 to 30 minutes. 
[0011] U.S. Patent 3,1 62,535 (Ferrel) uses previously 
fully parboiled and debranned wheat which is then heat- 
ed in rapidly moving air preferably at 260-31 6°C to 
20 achieve a puffing effect. The puffed wheat product is 
prepared for eating by adding boiling water and allowing 
the food to stand for about 5 minutes. 
[0012] U.S. Patent 3,228,771 (Copley etal) describes 
a more elaborate method of bran removal from raw 
25 wheat grain (i.e., not parboiled) with an associated 
bleaching step, followed by hot air puffing. The puffed 
products cooked in 10-20 minutes as compared to the 
45-60 minutes required to cook wheat which has not 
been puffed. 

30 [001 3] The present invention has as its primary object 
the production of non-rice whole-grain (preferably 
wheat) quick-cooking grain which may be cooked in a 
few minutes, providing thereby a convenient carbohy- 
drate food which may be used as an alternative to po- 
35 tatoes, pasta, rice or other forms of cooked carbohy- 
drate as well as in other ways. 

[0014] A further object is the production of a non-rice 
grain product in which all the bran germ and other com- 
ponents having high nutritional value may be left sub- 
40 stantially present in the final product. 

[0015] A yet further object is to produce a non-rice 
grain product which does not have a strong parboiled or 
toasted flavour when finally cooked for eating. 
[0016] A further object is to produce a non-rice grain 
45 product which does not necessarily require cooking and 
may be consumed after brief soaking in water or even 
in its dry form as a crunchy cereal-type food. 
[0017] It is also an object of the invention that there 
should be minimum or no use of chemical additives such 
so as alkalis, salts, chelating agents and the like in process- 
ing the grains, since there is a negative reaction by many 
consumers towards the use of chemicals in the process- 
ing of basic foods. 

[0018] A still further object is to produce a non-rice 
55 whole-grain quick-cooking product by a process during 
which the amount of absorption of moisture by the grain 
is minimised thereby achieving maximum economy. 
Other objects and advantages will be apparent from the 
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ensu - ing detailed description of a non-rice grain prod- 
uct (preferably wheat) and its preparation. 
[0019] The invention discloses a process for prepar- 
ing an edible food product from wheat and other non- 
rice whole grains wherein the processed product is rec- 
ognisable as an integral natural grain, except where the 
grain has been subdivided after completion of the proc- 
ess, said whole grain product being quick-cooking, or 
quickly rehydratable and then suitable for consumption 
either before or after cooking and rehydration, the proc- 
ess comprising the steps of: 

(a) increasing the water content of the grain to a pre- 
determined level, preferably by soaking in water un- 
til the moisture content is about 20%-45% 

(b) heating the hyd rated grain at temperatures rang- 
ing between 1 00-1 30°C for 7 - 50 minutes such that 
only partial gelatin ization of the starch in the grain 
should be effected, preferably by heating in live 
steam 

(c) subjecting the heated grains to partial dehydra- 
tion to decrease the moisture content to about 18 
to 30% 

(d) optionally removing a proportion of the outer 
bran layer 

(e) subjecting the processed grain to compression 
preferably by passing the grains after brief temper- 
ing between rollers 

(f) rapidly drying the grains either immediately after 
compression or after the compressed grains have 
been further dried to a moisture content of about 
12%. The invention also relates to a grain product 
produced by this process. In accordance with this 
process a quick-cooking or ready to eat grain prod- 
uct is produced which may be cooked by total ab- 
sorption of the cooking fluid in about 2 to about 7 
minutes depending on the chosen processing de- 
tails, the grains of the cooked food product being 
separate, non-cohesive, tender, of attractive colour 
and flavour and having a very desirable nutritional 
profile and an appearance resembling a natural in- 
tegral whole non-rice grain in cooked form. 

[0020] It is also within the scope of this process for 
the final whole grain product to be reduced in size for 
example by crushing to produce a whole-grain cous- 
cous like product which is capable of rehydration and 
preparation for eating simply by the addition of water, 
preferably boiling water without any further heating or 
cooking. 

[0021] While the process is applicable to various 
types of non-rice grains, it is especially suitable for use 
with wheat of various types such as red and white high 
protein wheats, medium and soft wheats, durum wheats 
as well as other Triticum species, barley, triticale, rye, 
sorghums and millets, maize, oats and the like. 
[0022] With appropriate variation of the process, an 
expanded crunchy grain may be produced which finds 


application as a crunchy ready to eat cereal-type food, 
in mixtures, bars and the like, in which products the 
quick-cooking or quick rehydration characteristic is not 
required in use even though it is an intrinsic character- 
5 istic of the food produced by the process. 

[0023] An embodiment of the invention will be de- 
scribed in relation to wheat. 

[0024] Wheat which has been fully cleaned and grad- 
ed is first hydrated by steeping at an elevated tempera- 
te ture which may be typically at 50 to 65°C preferably at 
60°C. The advantage of so elevating the temperature is 
that the time required for moisture absorption is usefully 
shortened, the risk of microbial activity during steeping 
is essentially eliminated and no starch gelatin isation will 
15 occur. Water absorption is continued until the moisture 
content increases to about 20% to about 45%, prefera- 
bly 30% to 35%. Depending on the type of finished prod- 
uct required a final moisture content of about 30% or 
about 35% may be chosen as will be referred to later. 
20 The duration of the steeping process is typically 60 to 
90 minutes, the exact time being dependent on the type 
of grain being processed, the steep temperature and the 
final moisture content required. 
[0025] When the grain has absorbed moisture to the 
25 desired moisture content it is dewatered or drained of 
free surface water. Because there has been no removal 
of any of the bran at this stage there is an advantage 
that less of the wheat solids are lost into the steep water. 
While bran may be removed prior to moisture increase, 
30 it is preferred that if any bran is to be removed it should 
be carried ouf at a later stage of the process as will be 
described. However, if the bran is of dark colour or of 
strong flavour, it may be preferred to remove at least 
part of the bran prior to steeping. 
35 [0026] After dewatering or draining as required the 
grain may require a tempering period to achieve more 
uniform moisture distribution throughoutthe grain for ex- 
ample for about 30 minutes. Thereafter the grain is 
cooked. 

40 [0027] To achieve an ultimately quick-cooking wheat 
food, it is desired that the cooking process be such that 
only partial gelatinisation of the starch in the grain 
should be effected. A preferred method of cooking is to 
use a continuous steam cooker, operating under pres- 
45 sure in which the grain is kept continually slowly moving. 
If the temperature in the vessel is 121°C (equivalent to 
15 p.s.i. gauge) a cook time of about 7 minutes to 14 
minutes, preferably about 10 minutes, is required. 
[0026] Other methods of cooking in steam may be 
so employed, for example, use of a batch steam pressure 
cooker. 

[0029] At a moisture content of 30% after steeping, 
10 minutes of cooking at 121°C will achieve a suitable 
degree of partial gelatinisation, whereby the centre of 
55 each grain can be seen to be less gelatinised, bordering 
on ungelatinised. It will be understood to persons skilled 
in the art that the temperature and duration of the cook 
can be inversely varied without particularly varying the 
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degree of gelatin isation. 

[0030] It is also possible to carry out the partial gelat- 
inisatlon process in the steep water by increasing its 
temperature. However it has been found that better con- 
trol and continuity is achieved by the procedure de- 
scribed above. 

[0031] The cooked grains exit from the cooker in an 
extremely separate condition, that is, there is no tenden- 
cy for the grains to clump together. This is because the 
bran layer is intact and little or no free starch is available 
to effect cohesion. 

[0032] The cooked grains are then partly dehydrated 
until the moisture content is reduced to 18-30%, prefer- 
ably 22-24%. This is best carried out by using through- 
bed continuous dehydration equipment, fluid bed drying 
or the like. Air temperature for dehydration should be 
such that the product temperature does not exceed 
about 100°C. A product temperature during dehydration 
of about 75°C is quite satisfactory. As soon as the target 
moisture content is reached the grain may be moved to 
an abrasive bran removal machine (such as the type of 
machine widely used for polishing rice) and a degree of 
bran removal may be effected. Removal of bran at this 
stage is optional and is not required for the performance 
of the invention. If partial bran removal is carried out the 
amount of bran removed would normally be no more 
than about 5% of the weight of the grain. This will de- 
pend on the type of grain being processed and the pref- 
erence of the processor or the ultimate consumers. 
[0033] After partial dehydration (and partial bran re- 
moval, if this is carried out) the grain is tempered without 
significant moisture loss for about 1 5 to 30 minutes. This 
tempering period allows moisture in the centre of the 
grains to diffuse outwards to equilibrate with the surface 
of the grains which is drier as a consequence of the par- 
tial dehydration. It is necessary to achieve reasonable 
moisture uniformity in preparation for the next step of 
the process. 

[0034] The tempered grains are then compressed for 
example by passing them between the rolls of a roller 
mill set such that the gap between the rolls is about 
0.15mm to 0.55mm. preferably about 0.4 to 0.45mm. 
Compression causes a degree of flattening of the grain, 
but because the product is somewhat rubbery at this 
stage the grains bounce back to a thickness which is 
much greater than the gap through which they pass in 
the roller mill. The brief tempering period prior to rolling 
is intended to minimise the tendency of the grains from 
cracking radially at the periphery. After compression the 
grains still have the appearance of natural grains, 
though slightly flattened, the normal shape and the 
crease being quite identifiable. 
[0035] After compression the grains are dried in a de- 
hydrating unit in such a way that a degree of expansion 
occurs. For products which are to be cooked in 5-7 min- 
utes, drying is effected immediately after compression, 
that is, while the moisture content is at or slightly below 
that at which compression is carried out. To achieve a 


desirable result, the grains are exposed to rapidly mov- 
ing air at about 170°C to about 230°C, preferably at 
about 200-21 0°C, the grains being actively fluidised in 
the rapidly moving air. It requires about 30-40 seconds 
5 for the grains to be dried to about 12% moisture, though 
this time will vary somewhat depending on temperature 
and on the balance of airspeed and feed rate of the 
grains into the dehydrating unit. 
[0036] In order to produce a more rapidly cookable 
grain suitable for instant snack meals the same general 
procedure is followed, except that the grain is cooked 
for a longer period, for example 20 to 25 minutes at 
121°C and the compression is increased such that the 
gap between the rolls is about half of that indicated 
above (namely 0.4-0.45mm). This product has a bulk 
density when dried of about 300g/litre while the first de- 
scribed product has a bulk density of about 360-400g/ 
litre. However these bulk density figures will vary de- 
pending on the type of grain processed. 
[0037] Thus by varying the processing parameters as 
described the ultimate cook time of the grain may be 
varied from "instant" - requiring about 2 minutes of cook- 
ing, to "rapid" - requiring about 5 to 7 minutes of cooking. 
It will be understood that products can be produced hav- 
ing various different ultimate cooking times by varying 
certain of the processing parameters as described. 
[0038] Either of the above products or their variants 
may be changed from whole-grain form to a reduced 
size by for example passing the dry whole grain prod- 
ucts through crushing equipment to produce a fragment- 
ed whole-grain product. The size of the fragments may 
be varied according to market requirements. Such a 
fragmented whole grain product can be analogous to a 
whole-grain cous-cous or pilpil. In the present case, the 
fragmented whole-grain product may be prepared for 
eating simply by addition of water, preferably boiling wa- 
ter after which a wait of only 2 to 3 minutes is required 
to achieve hydration. 

[0039] To produce an expanded crunchy grain prod- 
uct which does not require cooking the basic process as 
described above is varied by extending the steep time 
and hence the moisture content increase to the upper 
end of the indicated range, for example by steeping for 
about 90 minutes to achieve a moisture content of about 
35%, extending the cook time of the steeped grain to 
about 35 to 45 minutes at 121°C (or for a shorter time 
at a higher temperature), compressing the grain to an 
extent equal to or greater than that indicated for instant 
and by drying the compressed grain back to about 1 2% 
moisture at a moderate temperature below about 1 00° C 
preferably about 70°C-80°C followed by toasting of the 
dried grain in rapidly moving f luidising air at about 1 90°C 
to 230°C for about 1 5 to 30 seconds. As a consequence 
of these process modifications, the toasted grains are 
more expanded, very crispy and of low bulk density, for 
example 140 to 200g/litre. 

[0040] Optionally, selected enzymes may be used in 
the process, for example before or after the compres- 
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in the grains following said drying step are sub-di- 
vided. 

8. A process as claimed in any preceding claim where- 
5 in said grains comprise wheats of various types 

namely red and white high protein wheats, medium 
and soft wheats, durum wheats and other triticum 
species, barley, triticale, rye, sorghums, millets, 
maize and oats. 

10 

9. A process as claimed in any preceding claim where- 
in the compressed grain is dried to a moisture con- 
tent of about 12% at a temperature below about 
100°C and thereafter toasted at about 190°C to 

is about 230°C to achieve an expanded crispy texture. 

10. An edible food product, recognisable as an integral 
natural grain, prepared from wheat and other non- 
rice whole grains wherein said product is obtainable 

20 by the process of any one of claims 1 to 6 or claims 
8 or 9, when dependent or any one of claims 1 -6. 


sion step. Use of enzymes to enhance expansion of rice 
and waxy grains has been described in Australian Pat- 
ents 583817 and 610053 but their use on non-waxy 
grains such as wheat, barley, rye oats and the like is not 
disclosed in the prior art. 

[0041] It will be thus be seen that by varying the heat- 
ing and temperature ranges depending on the type of 
product required a whole range of products may be ob- 
tained ranging from those requiring extremely short 
cooking times to those requiring no cooking and in gen- 
eral it has been found that satisfactory products can be 
produced within these parameters if the heating of the 
grains is effected at temperatures ranging between 
100-130°C for 7 - 50 minutes. 


Claims 

1 . A process of preparing an edible food product, rec- 
ognisable as an integral natural grain, from wheat 
and other non-rice whole grains comprising the 
steps of: 

increasing the moisture content of the grain to 
about 20 - 45%; 

heating the hyd rated grain at temperatures 
ranging between 100- 130°C for 7 -50 minutes 
such that only partial gelatinization of the starch 
in the grain should be effected; 
dehydrating the grain to a moisture content of 
about 1 8 - 30%; 

compressing the grains following a short tem- 
pering period; and 

rapidly drying the grains following compres- 
sion. 

2. A process as claimed in claim 1 wherein the mois- 
ture content of the grains is increased by soaking in 
water. 

3. A process as claimed in claim 1 or 2 wherein heating 
of the hydrated grain is effected with live steam. 

4. A process as claimed in any preceding claim where- 
in a portion of outer bran of the whole grain is re- 
moved following the dehydration. 

5. A process as claimed in any preceding claim where- 
in the grains are subject to compression by passing 
the grains between rollers. 

6. A process as claimed in any preceding claim where- 
in following compression the grains are dried to a 
moisture content of about 12% in a rapidly moving 
air stream at a temperature sufficient to achieve ex- 
pansion of the grains. 

7. A process as claimed in any preceding claim where- 


PatentansprOche 

25 

1 . Verfahren zur Herstellung eines essbaren Lebens- 
mittelproduktes, das als vollstandiges Naturkorn er- 
kennbar ist, aus Weizen Oder anderen Nichtreis- 
Vollkornern, umfassend die folgenden Schritte: 

30 

Erhohen des Feuchtigkeitsgehaltes des Korns 
auf etwa 20-45%; 

Erhitzen des hydratisierten Korns bei Tempera- 

turen im Bereich zwischen 100 und 130°C fur 
35 7-50 Minuten, so dass nur eine partielle Gela- 

tinierung der Starke im Korn bewirkt wird; 

Dehydratisieren des Korns auf einen Feuchtig- 

keitsgehalt von etwa 1 8-30%; 

Komprimieren der Korner nach einer kurzen 
40 Temperierungsperiode; und 

rasches Trocknen der Korner nach der Kom- 

pression. 

2. Verfahren nach Anspruch 1 , bei dem der Feuchtig- 
45 keitsgehalt der Korner durch Einweichen in Wasser 

erhoht wird. 

3. Verfahren nach Anspruch 1 Oder 2, bei dem das Er- 
hitzen des hydratisierten Korns mit Frischdampf er- 

50 folgt. 

4. Verfahren nach einem der vortierigen Anspruche, 
bei dem ein auBerer Kleieteil des Vollkorns nach der 
Dehydratisierung entfernt wird. 

55 

5. Verfahren nach einem der vorherigen Anspruche, 
bei dem die Korner komprimiert werden, indem sie 
zwischen Walzen durchgefuhrt werden. 
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6. Verfahren nach einem der vorherigen Anspruche, 
bei dem die Korner nach der Kompression auf einen 
Feuchtigkeitsgehaltvon etwa 12% in einem schnel- 
len Luftstrom bei einer Temperatur getrocknet wer- 
den, die ausreicht, urn eine Ausdehnung der Korner 5 
zu erzielen. 

7. Verfahren nach einem der vorherigen Anspruche, 
bei dem die Korner nach dem genannten Trock- 
nungsschritt zerteilt werden. 

8. Verfahren nach einem der vorherigen Anspruche, 
bei dem die genannten Korner verschiedene Wei- 
zentypen umfassen, namlich rote und wei3e Wei- 
zentypen mit hohem Proteingehalt, mittlere und 
weiche Weizentypen, Durumweizen und andere 
Triticum-Arten, Gerste, Tritical, Roggen, Sorghums, 
Hirse, Mais und Hater. 

9. Verfahren nach einem der vorherigen Anspruche, 
bei dem das komprimierte Korn auf einen Feuchtig- 
keitsgehalt von etwa 12% bei einer Temperatur un- 
ter etwa 100°C getrocknet und danach bei etwa 
190°C bis etwa 230°C gerostet wird, urn eine aus- 
gedehnte, knusprige Konsistenz zu erzielen. 

10. Essbares Lebensmittelprodukt, erkennbar als voll- 
standiges Naturkorn, hergestellt aus Weizen und 
anderen Nichtreis-Vollkornern, wobei das genannte 
Produkt durch das Verfahren nach einem der An- 
spruche 1 bis 6 oder den Anspriichen 8 Oder 9, 
wenn abhangig von einem der Anspruche 1 bis 6, 
herstellbar ist. 


R even dicat ions 

1 . Procede de preparation d'un produit alimentaire co- 
mestible, reconnaissable comme cereale naturelle 
entiere, a partir de ble et d'autres cereaies comple- 
tes non de riz comprenant les Stapes consistant a : 

augmenter la teneur en eau de la cereale a en- 
viron 20 a 45 % ; 

chauffer la cereale hydratee a des temperatu- 
res comprises entre 100 a 130°C pendant 7 a 
50 minutes de maniere a ce que seule une ge- 
latinisation partielle de Pamidon dans la cereale 
soit effectuee ; 

deshydrater la cereale a une teneur en eau 
d'environ 1 8 a 30 % ; 

comprimer les cereaies apres une courte perio- 
de de repos ; et 

secher rapidement les cereaies apres la com- 
pression. 

2. Procede selon la revendication 1 , dans lequel la te- 
neur en eau des cereaies est augmentee par trem- 


page dans I'eau. 

3. Procede selon la revendication 1 ou 2, dans lequel 
le chauffage de la cereale hydratee est effectue 
avec de la vapeur vive. 

4. Procede selon Tune quelconque des revendications 
precedentes, dans lequel une partie de Penveloppe 
exterieure du grain complet est retiree apres la des- 
hydratation. 

5. Procede selon Tune quelconque des revendications 
precedentes, dans lequel les cereaies sont soumi- 
ses a une compression en passant les cereaies en- 
tre des rouleaux. 

6. Procede selon Tune quelconque des revendications 
precedentes, dans lequel, apres la compression, 
les cereaies sontsechees a une teneur en eau d'en- 
viron 1 2 % dans un flux d'air en deplacement rapide 
a une temperature suffisante pour obtenir le gonf le- 
nient des cereaies. 

Procede selon Tune quelconque des revendications 
precedentes, dans lequel les cereaies, apres ladite 
etape de sechage, sont sous-divisees. 

8. Proc6d6 selon Tune quelconque des revendications 
precedentes, dans lequel lesdites cereaies com- 
prennent des bles de differents types a savoir des 
bles rouges et blancs a teneur elevee en proteines, 
des bles moyens et tendres, des bles durs et 
d'autres especes Triticum, de Porge, du triticale, du 
seigle, des sorghos, des millets, du mais et des 
avoines. 

9. Procede selon I'une quelconque des revendications 
precedentes, dans lequel la cereale comprimee est 
sechee a une teneur en eau d'environ 12 % a une 
temperature inferieure a environ 1 00°C, puis grillee 
a une temperature d'environ 190°C a environ 
230°C pour obtenir une texture croustillante souf- 
flee. 

10. Produit alimentaire comestible, reconnaissable 
comme cereale naturelle entiere, prepare a partir 
de ble et d'autres cereaies completes non de riz, 
dans lequel ledit produit peut etre obtenu par le pro- 
cede selon I'une quelconque des revendications 1 
a 6 ou des revendications 8 ou 9, lorsque depen- 
dantes de I'une quelconque des revendications 1 a 
6. 
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